The role of activation of the 5-HT1A receptor and adenylate cyclase in the antidepressant-like effect of YL-0919, a dual 5-HT1A agonist and selective serotonin reuptake inhibitor.
This study aimed to explore the possible mechanisms underlying the antidepressant-like effect of YL-0919, a novel antidepressant candidate with dual activity as a 5-HT1A receptor agonist and a selective serotonin reuptake inhibitor. The animal models commonly used to evaluate potential antidepressants, i.e., tail suspension (TST) in mice and forced swimming test (FST) in mice were used to evaluate the antidepressant effect of YL-0919. The activity of adenylate cyclase (AC) on the synaptic membrane was determined by the homogeneous time-resolved fluorescence resonance energy transfer (TR-FRET) immunoassay. The results indicated that YL-0919 (1.25-2.5mg/kg, i.g.) significantly decreased the immobility time in both the tail suspension test and the forced swim test in a dose-dependent manner, demonstrating the antidepressant-like effect of YL-0919. Furthermore, this effect was completely antagonized by the co-administration of WAY-100635 (0.3mg/kg, s.c.), a 5-HT1A selective antagonist. YL-0919 (10(-9)-10(-5)mol/L) was also shown to activate AC in vitro in a dose-dependent manner in synaptic membranes extracted from the rat prefrontal cortex, and this effect (10(-7)-10(-5)mol/L) was antagonized by WAY-100635 (10(-7)mol/L). Finally, the antidepressant-like effect of YL-0919 (2.5mg/kg, i.g.) was also blocked by the co-administration of H-89 (3 μg/site, i.c.v.), a protein kinase A (PKA) selective inhibitor. These results indicate that the activation of 5-HT1A receptors and the subsequent activation of the AC-cAMP-PKA signaling pathway in the frontal cortex play a critical role in the antidepressant-like effect of YL-0919.